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BEARTNG STRENGTH OF SOME SAND-CAST MAGNESIUM ALIOYS

By R. L. Moore
INTRODUCTION

The tests described in this report were undertaken to determine the
bearing strength characteristices of some magnesiwwm-alloy sand castings
and the relation between these and the more commonly determined tensile
properties, Although bearing strengths are probably not a very impor-
tant factor in the design of most magnesium-alloy castings, some few
data relating to thils property are needed for corxrelation with the in-
formation available on megnesium-alloy sheet (reference 1). Reference 2
indicates that the bearing strength of most magnesium alloys, both
wrought and cast, may be teaken as 1.6 times the tensile strength, pro-
vided the edge distance in the direction of stressing is not less than
twice the dlameter of the hole. Since this approximate rule wes based
on bearing tests of magnesium-alloy sheet only, some investigation of
its applicabllity to sand castings is needed.

The three sand-cast magnesium alloys of principal interest from the
standpoint of aircraft design are AMLO3, AM260, and AM265. Bearing
ultimate strength values are given in reference 3 for AM265 only, and
these correspond to stresses equal approximately to 1.4 times the ten-
8lle strength., No reference is made to bearing yield strengths or of
the effect of edge distance upon bearing properties as in the case of
the wrought and cast aluminum alloys.

The tests described in this report were undertaken to dsterm;ne ‘the
bearing properties of these three cast magnesium alloye and to detormine
the relation between these and the tensile properties of this material.
Data on compressive yleld strengths and ultimate strengths in compres-
slon and shear are also included.,

MATERIAL

The material for these tests was obtained in the form of 3/8- by
2&- by 12-inch cast slabs and stendard 1/2-inch-diameter cast ténsile
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test bars. Table I gives the chemical composition of these samples and
indicates the heat treatment procedures to which they were subjected.
All the bearing test slabs were radiographed and found to be typically
sound and free from flux and other inclusions,

SPECIMENS AND PROCEDURE

The bearing specimens were made by first =quaring up the edjges of
the cast slabs and then machining the original 3/8-inch thicknegs down
to 1/4 or 1/8 inch. Material was removed from both faces of the cast-

ings,

Plgure 1 shows ‘the manner in which the speclmens wore loadsd 1n
bearing on stoel pins (heat-trsated drill rod), inserted in cloes-
fitting drilled and reamed holes near one end of the specimens, The
1/b~inch-thick specimens were loaded on a 1l/2-inch-diameter pin; vhercas
the 1/8-inch-thick spscimens were loaded on a 1/M-inch-diaméter pin.
Specimen wldths wers nominally Qfgginnhas for both thicknesces. Edge
distances, measured in the direction of stressing from the center of the
pin hole to the edge of the specimen, ranged from ) to 4 timee the. dlam-
eler for the l/2-inch pin and 1.5 to 4 times the diameter for the
1/b4-inch pin. All bearing tests were made in triplicate.

Hole deformationg, from which bearing yleld-strength valuss were
determined, were obtained by measuring the relative movement of the pin
and the castings on the under slde of the pin by mesns of a filar mi-
crometer mlcrescope, reading directly to 0.0l millimeter and by estima-
tion to 0.002 millimeter. The under side of the pin projecting from the
speclmen on the mlcroscope side was Fflattened slightly to provide s '
shoulder in the plane of the casting on which one of the refercnce
pointe for the microscope readings could be located. The edge of ihe
hole provided the refercnce point on the casting.

Tensile tests were made in duplicate on the standard 1/2-inch-
diemeter cast—test bars submitted with each melt of bearing test slabs,
as woll as upon 1/4-inch - thick sheet-type specimens muchined from the
8labs. Compresslon and shear tests were made on 3/8-1nch-diam5ter 8poc-
imens mechined from the 1/2-inch-diameter temsion test bars.

RESULTS AND DISCUSSION

Table II summsrizes the results of all ﬁhe tension, céapression,
and chear tests. With the exception of the tenslle yield strengths for
alloy AMLO3 and one value of ultimate strength for this same alloy, the
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tensile properties obtalned from the standard 1/2-inch-diameter test bars
were well sbove the specified minimum given in tables 6-5 and 6-6 of
ANC.5 (reference 3). The tensile yield and ultimate strengths obtained
from the specimens machined from the bearing test slabs also exceeded
specified minimum velues (reference L).

Taeble IT shows ratios of the strengths oblained from the two tgpes
of tensile specimen used. Except in the case of one melt of allcy AMLO3,
the average tensile ultimate strengths obtained from the cast slabs were
less than obtained from the 1/2-inch-diameter test bars, the differences
ranging from 2 to 14 percent. The average tensile yield strengths, on
the other hand, were higher in four of the seven caseg conaidered for
the specimens mxchined from the slabs, The elongation values obtalned
from the slabs were, in general, lower than obtained from the 1/2-inch-
dlameter test bars although these dlfferences were not out of line with
those permitted by specifications (reference 4).

The tenslle and compressive yield strengths, which are assumed to
be equal for cast magnesium alloys, were in gemnerally good agreement.
Except in the case of alloy AMUO3, the differences 4id not exceed 10
percent. Both the compressive yleld and the ultimnte shear strengths
were, with one exception (AMh03), above the typical values for the al- .
loys given in reference 2. B

The unltimate compressive strengths glven in table II were obtained
in flat-end tests of 3/8-inch-diameter specimens having a slenderness
ratio of 16 (length divided by radius of gyration). Values of thls
property are not generally specified becasuse of the influence of speci-
men proportions upon strengths obtained. It should be polnted out,
however, that the strengths glven are appreciably asbove, in most cases, ~
the "block" compressive stresses specified in tables 6-5 and 6-6 of
ANC-5 for specimens having slendernmess ratios of &pproximately 12

Table IIT and figures 2 to 8 give the results of the bearing tests.
Figure 9 shows typlcal bearing fallures. Ratios of average hearing to
tensile properties, the latter obtained from tensile specimens machined
from the cast slabs, are summarized in table IV,

Ag in previous investigations of bearing strengths, the object in
comparing bearing and tensile properties was to determine whether or not
8 satisfactory basis could be established for selecting allowable bear-
ing values from specified design valuss in tension, therelyeliminating
the need for routine bearing tests. The valus of such a procedurs de-
pends upon the vniformity of these ratlos for a wilde rangs of alloys or
products. All of the high strength aluminum alloys in the form of sheet
(references 5 and 6), for example, have exhiblted approximately the same
ratios of bearing to tensile properties for any given edge distance.
These ratios for sheet, however, arve definitely not applicabls to large
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extrugions of some of the seme alloye, and for thut—reason 1t has huven
necesgsary to consider large extrusions as special cases. In previous
tosts of magnesium-alloy sheet (vreference 1) some distinction was made -
between bearing to tenslle ratics for different lempers but, in gemecral,
a single ratio could be given to cover adequately sevoral alloya and
temrers for a glven edge distance.

Figure 10 indicates more clearly than tvable IV the trsnd of the
ratios of bearing to tenslle properties obtained 1n these tests of cast-
ings. The general shape of the diagrams shown is more reprossntative of
tho behavior of wrought aluminum than wrought magnesium, althouzh tho
spread between ratios of bearing ultimete to tensile ultimate strengths
for the castings 1s greater than that observed for any of these other
natorials, Figure 1C also ghows the ratlos of bearing to tensilu prop-
erties proviously obtained for magnssium-elloy eheet. A number of
Intvresting observations may be mads:

1. The ratlos of bearing yleld to temnsile yield strengiths for all
the castings, wlln the exception of alloy AMLO3, were approximately
equal for eny one edge dlstance from 1D to 2D and the variation botween
thege limits was about linear. For edge digtances greater than 2D the
Yield ratios tended to lovel off to a more constant velue., In the cesec
of the magnesium-alloy sheet, previously tested, the corresponding ro-
Eios remained falrly constant for edge distances renging from 1.5D to

D, :

2. The ratios of .bearing yield strength %o tensile yield strongth
for the cestings wore eppreclably higher than heve beon obeerved for
sheet .of elther aluminum or megnesium tested at the same edze distances,
The high rotios for alloy AMLO3 as compered Lo the other castings aro
not considered particularly significant because of the low tensile yield
gtrength of this material. Corresponding ratios for the low yiecld
strongth aluminum alloye are also out of line with the values for the
higher strength alloys.

3. The ratios of bearing ultimate strength to tensile ultimalo
strength for the castings show a much greater spread for any one edge
distence than has heen observed for either the wrought alumirm ox
megnedium alloys, It will be noted, however, that the mean of the
values observed for the magnesium captings is nobv greatly different from
that obtalned for magnesium-alloy sheet.

L, Pin ddamoter seemod to have a significant effect upon both boar-
ing yleld and ultimate strengths, For an edge distance of1,5D the
bearing values observed for the 1/h-inch-diameter pin in a 2:5.inch-wide
specimen were less than obtained for the 1/2-inch-diemeter pin in =
specimen of the same width. For edge distance of 2D or greatry, how-
EYZi, the bearing values obtainsd for the 1/b-inch-diameter pin wers

igher.
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Of the foregoing observations, the wide spread in ratlios of bearing
ultimate to temslle ultimate strength for castings having approximately
the same tensile strengths and the high ratios of bearing yield toc ten-
s8lle yleld strengths are of principal interest. Although an explanation
of this behavior is not apparent, the results would seem to indicate
that the expression of bearing strength characteristics in terms of ten-
sille propertles alone, while adequate for the. purposesintended here,
probably does not meke proper allowance for all the factors involved in a
bearing test.

1t appears from figure 10 that a fairly representative set of ra-
tios of bearing yield to temslie Field strength can be glven for ell the
heat-treated casting alloys tested. No special consideration need be
given to the high ratioe obtained in the tests of alloy AMLO3, it is be-
lisved, in view of the low yield strength of this material. These pro-
posed ratlios are as follows:

Edge Disﬁan;;"
Ratio -
1D 1,5D 2D or greatexr

Bearing yileld
Tensile yleld

1.5 2 2.5

It should be emphasized that the corresponding ratios for edge distences
of 1,5D and 2D for high strength alumimm-alloy sheet are only 1.4 and
1.6, respectively; whereas ratlos for magnesium-alloy sheet for edge dis.
tances of 1.5D or greater range from only 1.3 to 1.5. These differences
are sufficlently great to warrant soms consideration of their possible
significance. -

The 2-percent offset yield criterion which has been used in all re-
cent hearing tests mads at this ILaboratory is, of course, an arblirary
one. An examination of a number of bearing stress-hole elongation
curves for these castings, as well as for the magnesium- and alumlinum-
alloy sheet previously tested, has indlcated, however, about the same
¥yield charecteristics. Ratios of the stresses at first yielding (pro-
portional limit) to the so-called bearing yield values (2-percent set)
range from about Q.55 to 0.65 for all these materials. The watios for
the castings, in fact, were about intermsdiate between thoge for the
nagnesium. and aluminum-alloy sheet tested. The method of selectling
bearing yleld strengths appears as spplicable, thersfove, to those cast-
ings as to these other materials.

The principal differsnce between the resulte of these tests of cast;
ings and previous tests of wrought alloys is that the vratios of bearing
Yield to bearing uwltimate strength are appreciably higher for the
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cagtings, In other words, the margin of strength beyond tue yileld value
for the castings is relatively emall., With the exception of alloy AMhO3,
the bearing yleld values in tsble III range from 65 to 92 percent of tho
ultimate bearing values, with the corresponding average ratios verying
from 85 percent for 1D to T3 percent for 4D. It 1s apparent from thoiso
data that ultimate bearing strengths rather then yisld values will
govern generally in the design of castings of this type for aircraft.

It 1s obviously not possible to select from figure 10 a sot of ra-
tlos of bearing ultimate to tensile ultimete strengths that la as
representative of the materials tested as was possible for ylold
strengthe. For an edge distance of 1.5D, for example, the ultimate
strongth ratios range from 0.90 to 1,80; whereas in the tosts of the
wagnesivm-~alloy sheet the corresponding ratios range from only 1.3 to
1.6, For an edge distence of 2D approximately the samo relativo bohav-
ior was observed for the castings. The highest ratios, it wiil bo noted,
were obtained for the weskest alloy, AM4O3. The ratios for alloy AM260
were conglstently higheyr than for AM265, with the ratios for thc W6 tom-
por exceeding that for the T4 temper in both cases. '

A comparison of the ratios of bearing ultimaste to teneile ultimete
strungths obtained in these tests with the valuoc of 1.6 glven in refer-
ence 2 for edge Qdlstances of 2D or greater shows only two ratios
significantly below the published value, These exceptions are both for
alloy AM265-Th, In view of the similarity of the tensile properties
specified for this alloy and AM260-Th, tho apparent woakmess of AM265 in
these tests might well be disregarded, it is believed, until more evi-
dence of its variance with the published bearing to tensile ratio is ob-
tained, It should be emphasized that the average of all the ultimato
strength ratios given in table IV for the heat-treated castings is 1,63
for an edge dlstence of 2D.

For edge distances of 1,5D, the ratios of bearing to tonsile ulti-
mate strengths for the 1/k-inch-dlameter pin tests were lowor than
obsorved for the 1/2-inch-dismeter pin. The congideration to be givon
this result is questiomable, however, in view of the fact that the rela-
tive position of the ratios for the tests at 2D wus Just revorsed, For
the present, at least, an aversge of the ratios given for the heat-
treated castings at 1.5D should be reasonably satisfactory. The follow-
ing ratios are proposed for the castings tested:

Edge distance
Ratioc T =~
1D 1.5D 2D or greater

Bearing ultimate
Tenaile ultimate

0.8 1.2 1.6
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These ratios are admittedly not as conservative from the standpoint of
the test results, except for alloy AMLO3, asg those proposed for yleld
strengths. In view of the relatively emall range of tensile properties
coversd by the entire group of heat-treated castings tested, the use of
an average set of ratios of bearing ultimate to tensile ultimate
strengtins such as proposed is believed Justified.

Tests at a minimmm edge distance of 1D rather than the customary
1.5D were included as & desirable feature of a preliminary Investigation
of the bearing properties of magnesium castings. Correspondingly small
edge distances were included in the first bearing tests of wrought-alumi.
num alloys until a reasonable basis for estimating the effect of edas
distance was established. In the design of castings it is doubtful if
edge distances smalier than 2D in the direction of stressing wlll often
be considered.

CONCLUSIONS

The following conclusions are believed to be warranted by the re-
sults of the tests of the sand-cast magnesium slloys described in this
report. Three alloys, AMUO3, AM260, and AM265, the lattcr two in both
‘the heat-treated (T4) and heat- trested and aged (T6) tempers, have been
included:

1. The 3/8- py 2% by 12-inch especially cast bearing test slabs
and the corresponding standard l/2-inch-diameter cast tenslle test bars
exhibited teneile properitles which, with several minor exceptions, met
speclfied requirements for these alloys ag given in references 3 and b4
and wore setisfactory, thervefore, for an investigation of bearing
strengths.

2. The ratios of bearing yield to tensile yleld strongth obtained
for all the castings were appreciably higher than obtained in previous
tests of wrought-aluminum or magnesium slloys. The fallowing ratios
are proposed for the castings tested, neglecting the high values ob-
served for the unheat-treated alloy AMLO3.

Edge distence
1D 1.5D 2D or greater

Ratio

Bearing yleld
Tensile yield 1.5 2 2.5
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3. The ratios of bearing nltimate to tensile ultimate strength ob-
tained for the castings show much more variation for materlals having
approximately the seme tensile properties than has besn observed in pre-
vious tests of either wrought aluminum or magnesium. The following
average ratios are proposed, however, as being generally appliceble to
these materials neglecting, as before, the ratios for AMAC3:

Eige distance

Ratlo ) 1D 1.5D 2D or greater

Bearing uwiltimate
| Tenslle ultimate

0.8 1.2. 1.6

., The ratios of bearing yield tec bearing ultimate strengthe ob-
talned for the heat-treated castings were considerably higher than
observed Iin previous bearing tests of wrought matorials, Ultimate bhoar-
ing values, therefore, wlll be of principal intereat in the design of
mest magnesium~alloy caetings,

Aluminum Research Laboratories,
Aluminum Company of America,
New Kensington, Pa., March 26, 1946.



NACA TN No. 1136 g
REFERENCES
1. Sharp, W. H., and Moore, R, L.: Bearing Tests of Magnesium-Alloy
Sheet. NACA TN No. 897, 1943.

2. Designing with Magnesiuvm. Am. Magnesium Corp., 1945.

3. Strength of Aircraft Elements. U.S. Army-Navy-Civil Com. on Alreraft
Design Criteria (ANC-5), Amendment No. 1, Oct. 1943.

L, U.S. Army-Navy Aeron. Spec. AN-QQ-M-56, 1943.

5. Moore, R. L., and Wescoat, C.,: Bearing Strength of Some Wrought-
Aluminum Alloys. NACA TN No. 901, 19h3.

6. Wescoat, C., and Moore, R. L.: Bearing Strength of 755-T Aluminun-
Alloy Sheet and Extruded Angle. NACA TN No. 97k, 1945,



01

TABLE T

COMPOSIELCN AND HEA® THRATMERT (F MAGHESTUM-ALLOY S4MD CASTINGS

Malt Percont of allaying elememts

Alloy nvdber ™ Yo 0 L o Hoat treatwant Aglvg treatmant
aeso-rh | mam 8.7 2.2 017 | o 0.01 Wurat TR Kom
AM260.26 | BOIN 8.8 2.1 .20 Q1 0L Wrratm°r | 12 et 0°r
RopM 8.8 2.0 A8 o 0% Barat TP F | 12 heat 50° 2

ANDES-ThH HG1B 6.7 3.1 A | <05 - | 2hrat 640° ¥ 4 12 hr ab T3P ¥ Mcme
AEE5.%6 | m6IB (A) | 6.7 3.1 M| <05 - |2 at 60’ Fr10brat T30°F | 12 hr at W50° ¥
AMh03-0 ho1-01 < .0l <01 1.6 13 - Nona Hona
k03-02 <.0l <01 1,95 .03 - Nona Hoos

BATTOS OF AVERAGE EEARING TO TFRSILE PROPER TR MAGIREEUM-ALIOY SAND CASTINGS
. Ratlos for edge dlstanoos =

Aoy amber 1 x pin dlewoter 1.5 % pin dlmmster 2 X pin dlameter % X pin Aiametor

/8 BYS/TIB B/ BIS/HYS BS/e8 BYS /¥ RS/ BYS/rms
Bearing tests on 1/8-in.-dimmoter stosl pin in 1/k-in..thick by %-m.-mo spoclesns

AM260-Th R — - 1.h% g.19 1.64 2.52 1,92 2.51

D60 ROIH - - 1.h2 2,13 L. 2,58 2,03 2.79

noml - - 157 2.4 1. 2.7 2,26 2.99

AMESTh HG1B o.77 1,58 1.07 2.15 1,30 Q.62 1.66 2.89

ANRES-T6 BEIB (A) 0 1.52 1,29 2.0 1,58 2.5 1.83 2.66

AMRO3-C 203-01 - - 1.% 3.3 2,20 3.55 2.3 | 3.7

] - - - - - - 2,15 3.36

Boering testa an llh-in.-dimtor.ﬂuol pin in 1/8-in,-thiok by E?La-in.-\lme specimens
NSy | EGIB - - 0.90 2.09 1.9 2.61 10 | 3.3
.| AM265.-26 HGIB (A) - - .99 L.76 1,76 2,58 198 2.94

Batios based on tensils properties obtainsd from bearing test slabs.
BS = betring ultimate

BYS w boaring yield

T8 = teusilo wltiwmte
T78 w tonsile yleld

*CR NI YOVK
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TABLE II.- TRNSIIX, COMERESGIVE, AND GHEAR STHENGTHS OF MAGNESIDM-ALLOY SAND CASTINGS
M, T, Nos, 013045-A and 052145-C

Proporties of 1/2-inch-dismster standsrd test bexrs Tonsils properties Rati
Tonsionl Compreasion? Bhear3 Ratios of bearing test alabs* o8
Molt ¥lon- Elon~
Ultimate Yield Ultimate | Yield | Ultimate Ultdmate | Tield
Alloy t::‘tl strength | strength? ﬁu,‘;n strength | strongth? | strength strength [strength> 1?12;1:.
number (psi) (re1)  |(porcent)| (bst) (ps1) (psi) (pat) (psi)  |(percent)

(1) (2) (3) (%) (5) (6) (2)/(5) [ (6)/(2) |. (D (8) (9) | (N/(1)[(8)/(2)
AMR60-Th | BomM-1 42,100 15,000 [ 325 | s4,k0 | 15,200 | 22,200 35,400 | 21,300 [ 2.0
2 ;300 | 13,80 | 1,5 | 5,300 | 15000 | 22,40 37,80 | 18,700 [ 3.5

Av. k1,200 14,50 12,0 53,350 15,100 22,300 0.96 0.54 36,600 | 20,000 2.8 0.89 1.38
AM260-T6 | BOIM-1 ;%,600 23,% 2.5 go ,100 s 25,300 37,100 | 22,000 | 1.%
-2 000 25 2.5 22, 25,700 35,700 | £1.700 | 1.5

Av, %fﬁ 2k,300 2.3, '2"% S 25,500 | 1.09 .62 36,400 | 21,85 | 1.5 R 90
R2M-). 40,100 24,000 3.0 | 63,900 | 21,700 25,100 30,500 | 21,200 | 2.0
-2 36,900 20,000 2.0 | 63,900 | 22,000 | 24,900 35,800 | 21,100 [ 2,0

H Ay, 5500 22,000 2.5 | 63,900 | 21,80 25,000 | 1.01 65 33,350 | 21,i% | 1.5 .86 .96
AMRG5-TH | H1B-1 l1:3,000 1h,80 | 16.0 | 55,500 12,200 %,% ko, 600 :ﬁ: 20 1.0
-2 3,100 | 15000 | 15.5 | 53,700 | k900 | 22, 39,100 10,0

Av, 13,050 18,950 15.8 BE,LGO'B 15,55 22,500 .96 SR 39,850 15, 10.5 .92 1.00
AM265-T6 | HOIB (A)-1 41,900 20,100 5.5 60,700° | 20,100 23,900 $1,700 | 21,600 k.0
-2 40,500 21,100 k.5 60,700 21,600 23,600 38,800 | 20,300 k.0

&v, k1,200 20,600 5.0 60,700 20,850 23,750 99 58 ko,250 | 20,950 b0 .98 1.02
AMh03-C 403-01-1 13,900 3,800 6.5 2k, 000 3,700 13,400 11,200 3,800 6.0
-2 11,500 3,000 5.5 | 25,40 3,900 | 13,800 1,100 | 3,300 | 6.0

\ Av, 12,700 3,400 6.0 | 24,700 3,800 | 13,600 .90 | .1.07 n,% [ 3,%% | 6.0 88 104
403-02-1 13,500 2,900 7.0 | 27,300 3,800 | 12,500 , 24,700 | 4,300 | 6.0
-2 13,900 2,600 7.0 | 25,600 h,000 | 12,900 15,500 k300 [ 6.0

Av, 13,700 2,750 7.0 26,550 3,900 12,700 T 93 15,100 4,300 6.0 1.10 1.%9

JSee £1g. 1 of A.8.7.M. Tontative Specifications for Hagnesium-Bass Alloy Sand Castings (B8O-4AT), 10kh Book of A.8.T.M, smanm-, ot. I, p. 1507,

sta of 3/8-in,-diem, X 1§-m long specimens (L/r = 16) mechined from standaxd tensile test bars,
3resta of 3/8-in,-d4am, X 3-in, long specimens machined from standard tensile test bars,

Mrosts of 1/k-in,-thick sheet-type mpecimens machined from center of 3/8- X 2. x 12-in. cast slabs. See fig. 2 of Standsd. Methods of Tenaion

5 Testing of Metallic Matorials (E8-k2), 19hk Book of A.5.T,M. Standards, pt. I,
Stress corresponding to offset of 0,2 percent,

‘ON RI YOVN
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TABLE TIT.- BEARTIO STHENOTHS OF MAGKESIDW.ATLOY BAND CASTTEGE

Bsaring styengthe (pal) for sdge dlreoes =
Tost 1 X pin dHewstar 1,5 X pin dlemstar 2 X pin Memstar & X pin diomoter
AT |y pimets Test :’_?:_fg Ulidmass ved | 72T 1 mumwe | T fmﬂ‘: Wtimte T | owof
Tosty nedo on 1/2-in.-dlmnster stecl Fn in 1/k-in.-trlck by n%in.-nh spocimens

ANDE0-Th 1 53,200 L, 00 T 60,000 , 800 z T3, %00 5000 B
: g | me| Do) oEE )\ Em )| DR | 2G|
: 000 7 , 52,000 2

k. 53,000 3,300 . 4200 50,500 70,500 51,500
A60-15 i 2,200 46,000 r £6,900 54, 600 T 4,900 63,400 E ]
2 51,000 17,200 L] 62,300 58,200 3r Th, 000 61,200 T
3 ’ 51,900 K,80 | 3 60,9%0 | 37,000 r 75,000 60,800 2

Av, m,600 6,600 83,90 | 36,300 h, 506 61,000
A265-7h 1 30,700 23,200 8 1,100 9g,800 = hg, M0 38,600 ] 66,40 43,600 B
2 5,800 £3,R00 o] k2,500 38,000 5 52,900 39,200 8 67,200 1k, 4oo B
3 31,500 2h, 600 15 43,800 32,200 = 53,200 5,500 b &5, 800 Ba 000 B

Ar. 30, im 23, ia W 39, ’1’ E}W Eslm rj‘fﬁ
AN2EB-TS 1 37,000 32,800 = L,100 k2,100 T €3,300 4, 800 2 74,000 58,200 B
2 135,300 30,800 b x,000 k3,500 T 100 22,000 ] 73,700 3,800 B
3 35,600 31,800 ™ 53,800 #6000 ] &3,h00 52,000 T 73,400 5l 200 B

Av. 36,000 31,000 53,000 W, 000 63,500 72,900 13,700 53,700
AWhO3-0 1 19,200 12,500 T 211,100 11,500 ® 30,100 15,100 by
2 21,000 10,700 b 24,700 13,100 T 25,700 13,400 ”
3 20,100 11,900 24,900 12,900 ” 34,800 15,500 *

Ar. 249,100 m m m 3=, ) 300

Ponts vado on 1/h-in,-diapoter steel ;un:rm 1/8-1n.-titok X ei%.m..ma spocinana

AMOES.Th 1 35,600 32,000 B 9,500 ko, 800 8 T3,R00 21, k00 B
: 2 , 34,600 29,500 8 51,700 50,400 g 71,200 20, 200 3
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Figure 1,- Arrangement for bearing tests. Pin supports slotted vertically
under pin to permlt viewing hole deformation,
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~ Figs. 4,5
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Figure 9.~ Failures of sand-cast magnesium alloy bearing specimens. S, shear
8T, combination of shear and tension; T, tenslon; B, bearing



